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ABSTRACT
In tropical areas where mosquito populations are particularly abundant, temperature is
considered as one of the important factors in influencing the mosquito dynamics. This
study was conducted to investigate the effects of water temperature on the egg-hatching,
development times and wing length of Aedes albopictus under laboratory conditions
using temperature regulated water baths of 28°C, 30°C, 32°C and 34°C. Two strains of
Aedes albopictus were used in this study: (1) field strain: Aedes albopictus collected from
Subang Jaya and (2) laboratory strain: Aedes albopictus obtained from Vector Control
Research Unit (VCRU), Universiti Sains Malaysia (USM). Both strains were subjected to
standard laboratory hatching procedures. Hatching rates of both strains were determined
as the percent of eggs hatched to first instar after 48 hours. The mean hatching rate for
laboratory strain decreased with increasing of temperature ranging from 83.3% at 28°C,
followed by 38.7% at 30°C, 22% at 32°C and 16.70/0 at 34°C. Similarly, field strain 'also
demonstrated the same reduction pattern for eggs hatching with 48%, 16.50/0, 5.8% and
0% at 28°C, 30°C, 32°C and 34°C respectively. Hatching rate of both strains was
significantly higher under lower temperature (laboratory strain; p=O.027 and field strain;
p=0.003) suggesting that temperature maybe an egg hatching stimulation factor. As for
the duration of development from the first instar to adult, it was found to be inversely
related to temperature with 9.7 days (28°C), 10.3 days (30°C), 11.3 days (32°C) and 12
days (34°C) for laboratory strain. Meanwhile, duration of development for field strain
were 8.8 days at 28°C and 9.8 days at 30°. No development times were observed among
field strain at 32°C and 34°C. The wing length of female of both strains was measured
following the emergence of adult at each temperature treatment. It has been found that the
wing length was inversely related to temperature. The mean wing length of field strain
reared at higher temperature was found shorter (2.09 mm) than those reared under lower
temperature (2.28 mm, p=O.OO 1). The same result was observed for laboratory strain
where the mean wing length of female mosquito reared under higher temperature was
found shorter (2.22 mm) than those reared at lower temperature (2.60 mrn, X2=23.23, df=
3, p==O.OO 1). The outcomes of this study are discussed in the context of changing in water
temperature and its influence on the development times and survival of Aedes albopictus
which consequently may have an impact on the vectorial capacity of this mosquito.
iii
ACKNOWLEDGEMENTS
Bismillahirrahmannirrahim. In the name of Allah, the Most Gracious and the Most
Merciful. Alhamdulillah, all praises to Allah S.W.T for the strengths and His blessing to
allow me to complete this research. .
The successful completion of this research would be impossible without the assistance
and guidance of many individuals who have provided invaluable help to me directly and
indirectly throughout my whole research. I would like to express my gratitude to every
individual who has contributed to this research.
I would like to thank my research supervisor, Assoc. Prof. Rodziah Binti Ismail for her
patience, motivation, and enthusiasm. Her guidance helped me in carrying out the
research and writing of this thesis. My sincere thanks also goes to my co-supervisor, 'Prof.
Dr. Zulkhairi Hj. Amom for his assistance with the statistics used in this report. His
support and effort in reading the draft are greatly appreciated. Appreciation also goes to
Dr. Nazri Che Dorn, without his guidance, I would not be able to put the topic together.
His support and invaluable critics have helped me a lot in this research. A special note of
thanks to Miss Alia Azmi for her sincere guidance and encouragement extended to me.
I take this opportunity to also thank all lecturers for their advices and suggestions in this
research and all of the laboratory staffs in Department of Environmental Health who have
cooperated with me during the research and provided a lot of assistance to my research.
Finally, I would like to thank my family for their priceless love and support. Last but not
least, I would like to sincerely thanks my friends for helping me either directly or
indirectly in the completion of this research. I sincerely thank you all.
For any errors and inadequacy that may remain in this work, the responsibility is entirely
my own.
iv
TABLE OF CONTENTS
Page
AUTHOR'S DECLARATION II
ABSTRACT 111
ACKNOWLEDGEMENTS iv
TABLE OF CONTENTS v
LIST OF TABLES IX
LIST OF FIGURES x
LIST OF ABBREVIATIONS xii
LIST OF SYMBOLS XIII
CHAPTER ONE: GENERAL INTRODUCTION
1.1 Dengue - General Introduction
1.2 Background of Study
1.2.1 Trends of Dengue in Malaysia
1.2.2 Rationale of Study
1.2.3 Justification of Study
1.3 Research Objectives
1.3.1 General Objective
1.3.2 Specific Objectives
1.4 Research Hypotheses
1.5 Conceptual Framework
CHAPTER TWO: LITERATURE REVIEW
2.1 Dengue: The Disease
2.1.1 History of Aedes Mosquito in Relation to Dengue in Malaysia
2.1.2 The Current Situation of Dengue in Malaysia
2.1.3 Breaking the Chain of Infection
2. 1.4 Dengue Virus
2
3
5
6
6
6
7
9
12
15
16
18
v
